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EFFECTS OF WING/ELEVON GAP SEALING
FLAPPER DOORS ON ORBITER ELEVON
EFFECTIVENESS OF MODEL 16-0 IN THE NAAL
7.75 X 11-FOOT CONTINUOUS FLOW WIND TUNNEL (OA119A)

By
R. Mennell, Rockwell International Space Division

ABSTRACT

Experimental aerodynamic investigations were conducted on a sting-
mounted 0.0405-scale representation of the 140A/B inner mold line Space
Shuttle Orbiter in the Rockwell International 7.75 x 11.00 Foot Low Speed
Wind Tunnel during the time period from June 18, 1974 to June 24, 1974.

The NASA designation for this test period was OA119A.
The primary test objective was to define IML Orbiter elevon effect-

iveness with the 6" elevon/elevon and elevon/fuselage gaps and various
configurations of wing/elevon upper hingeline gap sealing "flapper" doors.
The elevon configuration parametric variations consisted of sealing the
Tower hingeline to prevent flow-through and testing a long chord flapper
door, a short chord flapper door, no flapper door (elevon/wing gap upper
hingeline completely open), and a completely sealed elevon at elevon de-

flections from +20° to -40° (5, = 0).
Preliminary data analysis indicates loss of elevon effectiveness at

deflections more negative than -20° (consistent with previous results)
and little or no effect of flapper door configuration on elevon effective-

ness. Flow visualization photographs taken at a« = 15° for two flapper
door configurations substantiated the force data results.
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For this test period aerodynamic force and moment data were measured
in the body axis by a 2.5-inch Task type internal strain gage balance. The
model was stina supported through the base region with a nominal angle-of-

attack range of -10° < o < 24° at a model angle of sideslip of g8 = 0°.
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NOMENCLATURE

General
PLOT
SYMBOL SYMBOL DEFINITION
2 speed of sound; m/sec, ft/sec
Cp CP precsure coefficient; (p, - pw)/aq
M MACH Mach number; V/e
P pre ;sure; N/m, psf
q Q(NSM) dynumic pressure; 1/2,v2, N/me, psf
QA PSF)
RN,/L ) unit Reynolds number; per m, per ft
v velocity; m/sec, ft/sec
o ALPHA angle of attack, degrees
B BETA angle of sideslip, degrees
/] pPSl angle of yaw, degrees
¢ PHI angle of roll, degrees
P mass density; kg/m3, slugs/ft3
Reference & C.G. Definitions
Ab base ares; me, ft<
b BREF wing span or refererce spen; m, ft
CoB. center of gravity
lhgp LREF reference length or wing mean
¢ serodynemic chord; m, ft
S SREF ving ares or reference sres; m2, £t
MRP moment reference point
XMRP moment reference point on X axis
IMRP moment reference point on Y axis
ZMRP moment reference point on Z axis
CUBSCRIPTS
b buse
1 local
et romditionn
L totnl conditions
© free stresm
v free stream
5
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SYMBOL

t
L/

Ljig

PLOT
SYMBOL

CA

3

CAB

CBL

D

nB
CDE
Y

o
L
(49 )

n/n

u/‘m'

NOMENCLATURE (Continued)

Body-Axi.: Oystem

DEFINITION

normal-force coafficient; 92222152222§
q

uxinl-force coefficlent: 95331.%9!22
q

:1de-for~c coefficient; tide force
g5

Lbuse=toree coefficleant; 9222.%2525
q
~Ap(py - Po)/af

Lorcbody nxinl torce coefficlent, C, - Cﬁb

pitchins-moment coefficient; pitchiing moment

yowing-moment cocfficlent; LO¥in Smoment
1
rolling-moment coefficient; Yoiling moment
o

Ctability-Axi © System

11t coefficient; E%gﬁ

drag rocfficlent; 3TLE
qn

buue-drnyr coetficient; b ' ,'lr"

e

forrbody driy corlficlent: ty) - Cnb

2ide-lorce coctticient; Ade loree

r{,','
pitching moment
"]ulnw

gcing-moment confficlent: é!iiﬂﬁ,%ﬂﬂﬂﬁﬁ
0

rolling-moment coufficient: r°llﬁ2£ moment

pitehingzemoment coet'ficlere:

litt-to-drup ratio; Cr/C

L o por body arsg ratio; Cb/rnr



«} -

NOMENCLATURE (Concluded)
Additions to Standard List

fuselage base area, ft2

balance cavity area, ft2

fuselage base axial-force coefficient adjustment
balance cavity axial-force ci. ficient adjustment
mode]l weight tare axial-force coefficient

balance cavity pressure, psia

base pressure at stations 1 through 8, respectively,

reference body length, in.
aileron deflection angle, deg.
bodyflap deflection angle, deg.
elevon deflection angle, deg.
rudder deflection angle, deg.

speedbrake deflection angle, deg.
longitudinal center of pressure location/body length
forebody 1i1ft coefficient

Plot

Symbol Symbol Definition
Ag
Rgc

C

Agc

c

Ar

Pac

P81+PB2+- - -Ppg -
Lg

5y AILRON

SgF BDFLAP

s ELEVON

e

S5 RUDDER

Ssg SPDBRK

Xep/ls  XCP/L

ch CLF



CONFIGURATIONS INVESTIGATED

The rodel provided for test period OA119A was an 0.0405-scale re-
presentation of the 140A/B Space Shuttle Orbiter inner Mold Line Configura-
tion. The basic model was of the blended wing-body design utilizing a
double delta wing (75°/45°ALE), full span, split elevons (unswept hingeline),
a centerline vertical tail with rudder and/or speedbrake deflection capa-
bility, a canopy, a bodyflap, and an orbital maneuvering system (OMS)
mounted on the aft fuselage sidewalls adjacent to the vertical tail.

This inner mold line configuration represents the Orbiter inner
structural lines with all thermal protection systems (TPS) removed. Al
vehicle lines were per SD drawing VL70-000233 except as indicated (see
dimensional data).

During this test period several configurations of wing/elevon upper
hingeline gap sealing “"flapper" doors were evaluated. The various con-
figurations consisted of a long chord flapper deor, a snort chord flapper
door, and no flapper door. All testing was with the lower elevon hinge-
line sealed to prevent flow through from the lower winc surface to the
upper wing surface.

For this test period the following nomenclature was used to designate

the various model components:

Component Description
86\ 140A/B Inner Mold Line Orbiter Fuselage
Cn 140A/3 Canopy used on Fuselage 861



CONFIGURATIONS INVESTIGATED (Concluded)
140A/B Elevon used on Wing H]24, 6" elevon gaps, long
chord flapper door

140A/B Elevon used on Wing w124, 6" elevon gaps, short
chord flapper door

140A/B Elevon used on Wing W 04 6" elevon gaps, no
flapper door, upper hingeliné gea]ed

Same as E48 except unper hingeline unsealed

Same as E45 except elevon lower surface leading edge
has been "smooth-.J"

Same as E,, except elevon lower surface leading edge has
been "smogthed"

140A/B Bodyflap used on Fuselage 861
140A/B Orbital Maneuvering System used on Fuselage 861
140A/B Rudder used on Vertical Tail Vig

'40A/B Inner Mold Line Centerline Vertical Tail

140A/8B Inner Mold Line Double Delta Wing

Transition grit located on Fuselage nose and all
swept surfaces

1 . b shia s - - bR 56
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TEST FACILITY DESCRIPTION

North American Aerodynamics Laboratory (NAAL) 7.75 x 11-foot Wind
Tunnel is a continuous flow, closed circuit, single return tunnel capable
of speeds up to 200 miles per hour.

The test section is vented to atmospheric pressure and is 7.75 x 11
feet wide and 12 feet long. Power is supplied by a 1250-horsepower na-
celle-mounted synchronous motor driving a 19-foot, seven-blade, laminated
birch propeller. Airspeed is controlled by using a magnetic clutch to
vary the degree of coupling between the motor and propeller. Turbulence
is minimized by a damping screen and a honeycomb section in the settling
chamber upstream from the contraction cone (rgtio 7.53 to 1).

Tests may be conducted using a variety of mounting systems: single
strut, double strut, sting strut, reflection plane, cable suspension, or
two-dimensional wall. Aerodynamic data may be measured by a planar type
external balance system or sting-mounted internal balances. An Astrodata
Automatic Data Acquisition System collects, multiplexes, digitizes, and
records on magnetic tape 50 channels of force or pressure data or both.
Data are then reduced and plotted using automatic data processing equip-
ment and an automatic digital plotter.

The NAAL Wind Tunnel has been operating since June 1943. Calibra-

tions are available over a wide range of test conditions.

10



DATA REDUCTION

The aerodynamic force and moment data presented were measured by the
Task Corporation 2.5-inch MK IX Internal Strain Gage Balance. The data
have been corrected for model base and balance chamber pressure effects,
model blockage influence on tunnel dynamic pressure, wall interference
effects, sting and balance deflections, and model weight tare.

The corrections made to the axial-force coefficient were accomplished

in the foll~:ing manner:

=C, - C -C, -C
Ae A TRge AR A
where CA = balance axial force coefficient
ABC q S

[}

C, =-( s P"")( s
AB q S

), Pg = 1/8 (PBI + PBZ T +P38)

model axial force coefficient weight tare

The following reference dimensions and model constants were used for
reducing all aerodynamic data to coefficient form:
Symbol Full Scale Model Scale

Ay Area of model base, ft° (not 0.5885
including ABC)

ABC Area of balance cavity, ft2 0.0985

b Wing span, in. 936.68 37.9356

n
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XMRP

Lypp

B e P

DATA REDUCTION (Concluded)

Wing M.A.C., in.

Reference MRP, in. aft of
nose (Xo = 235)

Reference MRP fus. sta., in.

Reference C.G., waterplane, in.

kength Orbiter body, in.

Wing area, ft2

$r1 s oo 2% k1 B

12

474.81
841.48

1076.48

375.00

1290.30

2690.00

19.2300
34,0799

43.5974

15.1875

52.2572

4.4123
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TABLE I.

N

TEST ¢ OAT19A NAAL 726 |paTE £ 6-28-74
TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  [STAGNATION TEMPERATURE|
MACH NUNBER (per  foot) (pounds/sq. inch) (degrees Fahrenheit)
0.26 1.85 x 105/¢t. | 100 1bs/ft 90+120°F

BALANCE UTILIZED: _____ Task Corporation 2,5" MK IX

CAPACITY: ACCURACY: COEFrICiEnT
NF 1500 1bs +.25%
¥ 750 1bs +.25%

I+

AF 200 1bs . 25%
PM

RM —— ———

YM 4000 in-1bs 1.20%

COMMENTS

13
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MODEL DIMENSIONAL DATA

L, MODEL COMPONENT : BODY - Be1

GENERAL DESCRIPTION : 140 A/B inner mold line orbiter fuselage.

Represents structural lines with all thermal protection systems removed.

Model Scale: 0.0405 Model Drawing: SS-A01185

DRAWING NUMBER . _VL70-000233

UIMENSIONS : (Inner mold line dimensions) FULL SCALE MODEL SCALE

Length, In. 12-90'30 52.257
Mox Width (X, = 1528.3), In. 260.69 10.558
Mox Depth (Xo = 1464.0), In. 246.91 10.000
Fineness Ratio 4.95 4.95
Area - Fe2

Mox. Cross-Sectional 338.67 0.556

Plonform

Wetted

Base

17
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TABLE II1I. - Continuec.

MODEL COMPONENT: - C..
GENERAL DESCRIPTION: _1404/B inger mold line orbiter cenopy used on fuselage

gﬁ] . Regresents stryctural lines with all thermal protection syatems removed.

MODEL SCALE: 0.0405 . _MODFL, DRAWING: SS-401188 .
DRAWING NUMBER _ _VL70-000233

DIMENSION: (Ianer mold line dimensions)  FULL SCALE MODEL SCALE

Length (X,=434.64 to 578.00)(Fwd Blkhd) _206.67 8.37
Mox Width (X, = 513.13 (Fwd Blkhd)),In._210.86 8.54
Mox Depth (X, = 485.00), Ia. 25.00 1:013
Fineness Ratio
Arec
Max Cross-Sectional —
Plonform
Wetted
Bose

18
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TABLE III. - Continued.

MODEL COMPONENT: __ ELEVON - Ei¢

GENERAL DESCRIPTION: 140 A/B jnner mold line orbiter elevon. Unswept

hingeline, dual papel, 6" elevon/elevon and elevon/wing zabs, and long chord flapper
door. Represepts structural lines with all thermal protection systems removed.
MODEL SCALE: 0.0k05 MODEL DRAWING; SS-A01186
DRAWING NUMBER: VL70-000233
DIMENSIONS: (Data for 1L of 2 sides) FULL-SCALE MODEL SCALF
Area - Ft° 210.00 0. 3k
Span (equivalent), 1n. 349,20 14,243
Inb'd equivalent chord , In. 118.00 4.779
Outb'd equivalent chord 1n. 55.19 2,235
Ratio movable surface chord/
total surface chord
At Inb’'d equiv. chord __0.210 0,210
At Qutb'd equiv. chord 0.400 ——0a.koa
Sweep Back Angles, degrees
Leading Edge 0.00 - 000
Tailing Edge - 10.056 =10.056
Hingeline ' 0.00 o000
Area Moment (Normal to hinge line), Ft3 1587.25 —20,205h

19
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TABLE III. - Continued.

MODEL CO!PONENT: __ ELEVON _Eyg

GENERAL DESCRIPTICH: _140A/B ipger mold lipe orbiter elevon. Unswept hingeline,

dual panel, 6" elevon/elevon and elevon/wing gaps, and short chord flapper door used

to seal wing/elevon gap. Represents structural lines with all thermal protection
systems removed.

~MODEL SCALE: 0.0l0S MODFL. DRAWTNG:  SS-A01185

DRAWING NUMRER: VLT0-000233

DIMENSICNS: (Data for 1 of 2 sides) FULL-SCALE MODEL SCALF
Area - Ft2 21000 0.344
Span (equivalent), In. 349.20 14.1h3
Inb'd equivalent chord , In. 118.00 4.779
Outb'd equivalent chord , In. 95.19 2.235

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.210 Q.210

At Outb'd equiv. chord 0.400 .40
Sweep Back Angles, degrees

Leading Edge 0.00 - —2.00 __

Tailing Edge -~ 10.056 - _10.056

Hirgeline 0.00 0.00
Area Moment (Normal to hinge line) red 1587.25 —0005h
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TABLE III., - Continued,

MODEL COMPONENT: ELEVON - Eig

sanel, 6 elevan/elevon and elevon/wing gaps yith no flapper door. Upper elevon
h
thermal pro'fection :ysteu removed. ] _
DRAWING NUMBER: YLIG-000233
DIMENSIONS : FULL-SCALE MODEL SCALF
Area - Pl L10.00 —0. 34
Span (equivalent) , In. _349.20 14.143
Inb'd equivalent chord , In. 118.00 4.779
Outb'd equivalent chord, In. 55.19 2.235

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.210 0.210

~t Outb'd equiv. chord 0.400 Q.400
Sweep Back Angles, degrees

Leading Edge Q.00 - 000

Tailing Edge -10.0%6 - 10,0586

Hingeline 0.0 0.00

Area Moment (Normal to hinge line) pe3 1587.25 0.1054

2




TABLE III. - Continued.

MODEL COMPONENT: ELEVON __E

GENERAL DESCRIPTICH: 14OA/B inner mold lime orbiter elevon. Unswept hingelire,

dual panel, and 6" elevon/elevcn and elevon/wing gaps. Upper elevon hingeline

is unvealed and no flapper door 18 used. Represents structural lines with all
thermal protection systems removed.

MODEL SCALE: 0.0405% MODEL DRAWING: SS-A0118%

DRAWING NUMRER: VL70-000233

DIMENSIONS: (Data for 1 of 2 sides) FULL-SCALE MODEL SCALF

2

Area - Ft 21000 —0.344
Span (equivalent), In. 349.20 14.143
Inb'd equivalent c¢hord, In. 118.00 k.779
Outb'd equivalent chord, Iu. 55.19 2.235

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord __0.210 0.210

At Outb'd equiv. chord __9.400 0.400
Sweep Back Angles, degrees

Leading Edge Q.00 - 000

Tailing Edge - 10.0% -_10.056

Hingeline 0,00 Q.00
Area Moment (Normal to hinge line) F>  1567.25 0,105k

22



TABLE TII. - Continued.

MODEL COMPONENT: _ ELEVON - Esg

GENERAL DESCRIPTION:

and

the lower wing contour at large negative elevon deflections.

.ines with all thermal protection systems removed.

MODEL SCALE: 0.0405

ue orbiter elevon, lUnswept hingeline
dual panel, 6" elevon/elevon and elevon/wing gaps and long chord flapper door, ’
and _ Jlower elevon hingeline has been smoothed to prevent any discontinuis

y in
Represents structuml

MODEL DRAWING: SS-A01185

DRAWING NUMRER:
DIMENSIONS:
Area - Fte

Span (equivalent), In.

Inb'd equivalent chord, In.

Outb'd equivalent chord , In.

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Qutb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line),Ft3

VL70-000233

23

FULL -SCALE

~210.00
349.20
118.00

55.19

0.210
0.400

0.00

- 10.056
0.00

1587.25

MODEL SCALE

—0.3uh
1k.143

_b.779
2.235

0.210

0.400

P



TABLE III. - Continued.

MODEL COIPONENT: _ELEVON - R, - /

GENERAL DESCRIPTICN:  140A/B inner mold line orbiter elevon. Unswept hingeline, dual

panel,'b” elevon/elevon and elevon/wing gaps and no flapper door used. Upper elevon
hingeline is unsealed, and lower elevon hinge S bee nt any

discontinuity in the lower wing contour at large negative elevon deflections. Represents

structural lines with all thermal protection systems removeii.
MODEL SCALE: 0.0405 MODEL DRAWING: SS-A01185

DRAWING NUMRER: VL70-000233

DIMENSIONS: FULL-SCALE MODEL SCALF
Area - Ft° 210.00 0,34y
Span (equivalent), 1n. _ 349,20 14 143
Inb'd equivalent chord | 1. 118.00 L.779
OQutb'd equivalent chord, 1n. 55.19 2.235

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.210 Q.210

At Outb'd equiv. chord 0.400 0.400
Sweep Back Angles, degrees

Leading Edge Q.00 B} OO0 e

Tailing Edge - 10.0%6 ~-10.056

Hingeline 0.00 0.00
Area Mcment (Normal to hinge line), Ft3 1587.05 — 2,105k

24
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TABLE 111. - Cuntinued.

MODEL COMPONENT: ___ BODY FLAP _Fj»

GENERAL DESCRIPTION: _140A/B inner mold line orbiter body flap used on

systems removed.

MODEL SCALE; 0.040%5

MODEL DRAWING: SS-A01185

DRAWING NUMBER . _YL70-000233

DIMENSION: ( Inner mold line di.ensions) FULL SCALE MODEL SCALE

Length , 1n.

8100 3.280

Mox Width , In. 260.00 10.530

Mox Depth , 1In. _21.20 0.859

Fineness Ratio

Areo - Ft2
Max Cross-Sectional _ -
Planform 135.00 0.2214
Wetted
Base

25
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TABLE III. - Continued.

MODEL COMPONENT:  ORBITAL MANEUVERING SYSTEM - Mc,

GENERAL DESCRIPTION: 1404/B inner mold line OMS pods used on fuselave Bey.

Bepresents structural linces with all thermal protection systems removed.

MODEL SCALE: 0.0L0S

DRAWING NUMBER © VL70-000233

~MODET, DRAWTNG NO.: SS-201185

DIMENSION: (Inne'r mold line dimensions)

Length (Fwd Sta @ Xy =1207.00),In.
Mox Width (X, = 1450.00), In.
Mox Depth
Fineness Ratio
Areo
Max Cross-Sectional
Planform
Wetted
Base

26

FULL SCALE MODEL SCALE
304 .00 12.312
9%.50 3.827
109.00 4,415
19.48 0.032
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TABLE III. - Continued.

MODEL COMPONENT: _ RUDDER - Ryg

GENERAL DESCRIPTION: _140A/B inner mold lipe rudder used on vertical tail

vy 9 Represents structural lines with all thermal protection systems removed.

MODEL _SCALE: 0Q.0h05

MODFT, DRAWING: SS-A01185
DRAWING NUMRER: V1774000233
DIMENSIONS: FULL-SCALE MODEL SCALF
Area - Ft° —~—d00,15 —4.096
Span (equivalent), 1in. 201.00 8.141
Inb'd equivalent chord , In. 91.59 3.709
Outb'd equivalent chord , In. 50.83 2.059
Ratio movable surface cnord/
total surface chord
At Inb'd equiv. chord 0.400 0,400
At Outb'd equiv. chord 0.400 0.400
Sweep Back Angles, degrees
Leading Edge 3k.830 _'i‘*_ﬁjQ_.__..
Tailing Edge 26.250 26.250
Hingeline 34.830 34,830
Area Moment (Normal to hinge line),Ft3 _g10.g0 —0,0l06

27
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TABLE III. - Continued.

MODEL COMPONENT: VERTICAL - V

19

GENERAL DESCRIPTION: 140A/B inner mold line centerline vertical tail

Sepresents structural lines with all thermal protection systems removed.-
_MODEL SCALE: Q.,0405 MODEL, DRAWING: SS-A01187

MODEL SCALE: _0,QUQS_

—— e

DRAWING NUMBER: _ VL70-000233
DIMENSIONS:
TOTAL DAT:

srea (Theo) - Ft°
Planform

Span (Theo) - In.

Lspect Ratio

Rate of Taper

Taper Ratio

Sweep-Back Angles, Degrees.

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Theo) WP
Tip (Theo) P
MiC

Fus. Sta. of .25 MsC

W.P. of .25 MAC
B.L., of .25 MAC

Lirfoil Secttion

Leading Wedge -ngle - Deg.

Trailing Wedge /ngle - Deg.

Leading Edge Radius
Void irea

Blanketed frea

FULL SCAL@ MODEL SC:LE
41325 _ Q678
____:..szs:” __Lélsi L
0.7 __0.07 _
___o0.hok  __oQ.hQk .
26200 _26.200
.13 _4.130
_ 820
s A
__635.%2_ _25.738 _
- 0.00 _N.00
10.00 10.000
14,920 _ 14,920 ___
— 2000 __2.000
13.17 0.022 .
__0.00 __0.00
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TABLE III. - Continued.

MODEL COMPONENT: __ WING-W, .,

ENERAL DESCRIPTION: 140A/R ipner meld line orbifsr double delia wing. Reoresents

structural lines with all thermal proiection. systens.remaoved

29
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MODEL_SCALE: 0,005 MODEL_DRAWING MO, _SS-A01186
TESY NO, DMG. NO. ¥L70-000233
DIMENS IONS: FULL=-SCALE MODEL SCALE
TOTAL DATA 2
Area (.neo0,) Ft
°lan orm 260,00 0 _4.b12
Span ’_T?‘.ao‘ In. 936,68 37,936
Aspect Ratio 2.265 2,265
Rate of T:per 1.177 1177
Taper Ratio
Dihedral Mg‘.$. degrees '-_g% _'g‘%—
Incidence Angle, degrees 0,500 . 0.500
Aerodynamic Twist, degrees 3,000 3,000
Sweep Back Ang]es: degrees
Leading Edge 45,000 45,000
Trailing Edge =.10.056 -10.056
e 0.25 Element Line 35,209 . 35.209
ords:
Root {Theog B.P.0.0. 6892k 27,914
’PTJ\D. Theo) B.P. 137.35 5.583
c 474 8 19.230
Fus. Sta. of .25 MAC 113683 LE.Ql2
W.P, of .25 MAC 290,58 11768
B.L. of .25 MAC \ 18213 1.374
EXPOSED DATA 2
rea e0 Ft 1751.50 2.873
Span, ('I:R:eg) In. BP108 72068 20188
Aspect Ratio
Tc:ger Ratio S,EEE Ef§§§
rds
Root BP108 562,09 22.765
Tip 1.00% 137.85 5.583
MAC 39281 SR T -
Fus. Stao Of 025 MAC m__ m_
W.P, of .25 mc 24k..30 11.919
B.L. of .25 MAC —ila L 10,197
Afrfoil Section (Rockwell Mod NASA)
XXXX=64
Root % . Mod NASA XXXX-64
Tipb =
7 —
Jata for (1) of (2) Sides
Lead‘ng Edge Cuff 2
Planfor Area  ©t IIE- mm—
Leading Edge Intersects Fus M, L. ¢ Sta £00.00 20.250
weading Edge Intersects Wing @ Sta 102k,00 §1,b72

i
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TABLE 1]

MODEL COMPONENT: TRANSITION GRIT - Xo9

GENERAL DESCRIPTION: Grit composed of glass beads located aft of model nose

I.

- Concluded.

wing and vertical tail to provide forced boundary layer transition.

Dimensions are in the streemwise direction aft of the local leading edge.

MODEL SCALE: 0.0405
DRAWING NO.: None
DIMENSIONS:
Grit diameter - In.
Fuselage
Swept surfaces
Strip width - In.

location aft of leading edge - In.

30

0.0054
0.0076
0.10

1.00
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Rudder and
”/( Speed Brake

Deflections

SeL-8eR
Sa = 2
. (-)ée 5eL+ULR
)’ \\“'7\ ~—— - —
\ -. (+)6e
\

Aileron § Elevon Deflections

‘% (/-56;%‘

Body Flap Deflections
b. Sign Convention for Control Surfaces

‘Figure 1. - Concluded.
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a. Rear View, NAAL Installation Configuration BG] C” M51 F]2 w124 E46
Vig Ris X29

LILTTY OF Tl

[]
’

s
4

y. Side View, Lett Wing, Short Flapper Door Conf., . ion E47

ORIGLWAL 1 AGE IS POUR

RePRODCS

Figure 3, - Model photographs.

_ N "



. *
. . -

L]

¢. Side View, Left Wing, Elevon/Wing Gap Open Configuration E49

d. Side View, Left Wing, Long Flapper Door Configuration E46

Figure 3. - Continued.
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e. Rear View, Right Wing, Flow Visualization of Elevon/Wing Gap Open
Configuration tg)

f. Rear View, Right Wing, Flow Visualization of Completely Sealed
Configuration Egg

Figure 3. - Concluded.
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